E-waste is one of the fastest growing waste streams in developing, emerging and developed regions. E-waste covers all items of electrical and electronic equipment and its parts that have been discarded by the consumers. It is also referred to as WEEE (waste electrical and electronic equipment) or electronic waste, and includes almost any household or business item with circuits or electrical components using power or battery supply. In response, waste management practitioners seek new technologies and approaches for handling e-wastes. Recently published figures in the Global E-waste Monitor 2014, compiled by the United Nations University (http://i.unu.edu/media/unu.edu/news/52624/ UNU-1stGlobal-E-Waste-Monitor-2014-small.pdf) offers a wealth of information about the sources and composition of e-waste. For instance, in 2014, an estimated 41.8 million metric tonnes of e-waste was discarded in the world -mostly end-of-life kitchen, laundry and bathroom equipment like microwave ovens, washing machines and dishwashers. This figure is estimated to jump by 19.6% to 50 million metric tonnes in 2018. Interestingly, only 7% of e-waste generated in 2014 was made up of mobile phones, personal computers and printers.
Almost 30% e-waste produced in 2014 (12.8 million metric tonnes) came from small equipment used in households such as vacuum cleaners, microwave ovens, toasters, electric shavers, video cameras, etc. Further, 28% (11.8 million metric tonnes) came from large household items, such as washing machines, clothes dryers, dishwashers, electric stoves, etc.
Worldwide there has been strong emphasis on extended producer responsibility (EPR) as a means of tackling the e-waste problem. Many developed nations have successfully implemented EPR with varying models, and developing countries are following the same path although facing challenges. However, concentration so far has been on end-of-life IT equipment, such as computers and mobile phone, and most of the take back schemes around the world tend to concentrate on these items. As seen from the above data, we also need to concentrate on a broader spectrum of household e-wastes if we wish to slow down the rate of e-waste growth.
A recent study in Australia commissioned by the Australian New Zealand Recycling Platform (ANZRP) and conducted by the Economist Intelligence Unit (http://anzrp.com.au/wp-content/uploads/2015/02/Global-e-waste-systems-A-Report-for-ANZRP-by-EIU-FINAL-WEB.pdf) found that Australia generates one of the highest per capita volumes of e-waste in the world (19.71 kg per person per year), out of which 25% to 30% came from digital and audio-visual items used in households. Also, growing incorporation of 'smart technology' into common household items is seen as the main cause of increases in the global e-waste streams from households.
So the important question now is how we can prepare ourselves for the expected growth in household e-wastes? Are the existing take-back programmes organised only in a limited number of countries sufficient to handle the new demands? Moreover, do we have sufficient regulations in place to ensure that small household e-waste items are not disposed of along with mixed residual waste (in traditional waste bins)? Most national takeback legislation/voluntary schemes cover selected e-waste categories, such as computers and televisions. There is growing need for these countries to expand such schemes to cover more sophisticated household e-waste items. Currently most developing countries do not practice waste segregation at the source. Thus, municipal solid waste contains 1%-3% hazardous wastes, including e-waste. The presence of such wastes can increase concentrations of heavy metals in leachate and thus contribute to environmental pollution.
The resource value of used computers, mobile phones and televisions has been identified in several studies. This reflects the concentration of take-back legislation on these items only. Can we say the same about household e-waste items? With growing numbers of household electrical and electronics items, comes the use of rare earths and precious metals within the circuits and chips, all of which can increase subsequent waste management challenges when these items become obsolete and are discarded because the weight (and/or concentration) and value of otherwise entrained reusable materials are generally too low to warrant cost-effective recycling efforts.
A noticeable difference between the e-waste systems in European Union (EU) countries and many others around the world is the overall scope. For example the EU's WEEE Directive is very comprehensive and covers a range of products including small and large household appliances. The revised WEEE Directive has even broadened the coverage to include all electrical and electronic equipment. Thus, it is fair to say that a majority of the countries around the world, with the exception of certain European countries and Japan, are under-prepared to handle the emerging dilemma of complex household e-wastes.
For many countries there are significant benefits of expanding the coverage of e-waste products beyond the traditional computers, mobile phones and televisions. The main benefit is the greater Hidden dilemma in household e-waste management 590543WM R0010.1177 Editorial efficiencies in recycling and material recovery processes resulting from a greater volume of e-waste. Furthermore, greater e-waste volumes will incentivise the private sector investment in e-waste recycling and material recovery technologies.
How does a country best develop policies to deal with the dilemma posed by household e-waste? The key principle is the policies based upon 'consumer focus'. For example, successful e-waste recycling systems in countries like Japan and Finland pay special attention to small household e-waste items. In Finland, the government encourages recycling of small household e-waste items by treating them differently from large items. In Japan consumers do not have to pay the recycling fee for small household items. While Japan and Finland have focused on the consumer coordinating with the retailer, countries like the Netherlands have focused on the interaction between the consumers and the local authority. By introducing a 'pay-as-you-throw' ('PAYT') system, there has been a significant reduction of small household e-waste items occurring in the household waste streams in the Netherlands.
E-waste recycling targets developed by many countries may have unintended consequences for small household e-waste items. As noted in the Recast of the EU WEEE Directive, a weight-based recycling target, based on the tonnes of electrical and electronic products recycled, may result in a much greater incentive to recycle large household items such as washing machines and air-conditioners, instead of just the smaller-sized consumer electronics. A unit-based approach will certainly overcome this issue.
Unlike in the developed world, implementing EPR in developing countries is a major challenge to policy makers. One challenge is the difficulty for the governments to collect funds from producers or imports if the goods are smuggled into the country, or if the small shop-assembled products have a large share of the market. Another challenge is the systems that create incentives for collectors and recyclers to over-report the amount of e-waste collected to gain extra subsidies from the fund. Competition between the formal and informal recycling sector to gain access to e-waste is also an impediment for EPR to take hold in developing countries.
In developing countries there is also the unwillingness of consumers to handout their household e-waste items or pay for the disposal of wastes in general, let alone a special 'tax' for the management of a relatively small fraction of the overall waste stream. This is because consumers regard household e-waste as an income-generating opportunity, or it could also be an attitude problem. There is some reluctance from the public to pay for e-waste recycling and disposal services as they can make money by selling them to informal recyclers. Also, it is not uncommon in developing countries for citizens to form emotional attachments to their household e-waste items.
The e-waste management landscape is about to change from traditional focus on computers and mobile phones, to a broader range of more sophisticated household e-waste items. With the exception of a few countries, most of us are about to face the reality of this latest challenge.
